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PREFACE 
T h i s  work ing paper i s  p a r t  o f  t h e  IIASA s tudy  "Exper imenta l  and 
Opera t iona l  East-West Computer Connect ions:  The Telecommunica- 
t i o n  Hardware and Sof tware,  Data Communication Serv ices ,  and 
Relevant  A d m i n i s t r a t i v e  Procedures".  T h i s  w o r k i s  suppor ted bo th  
by t h e  Con t ro l  Data Co rpo ra t i on  i n  M inneapo l i s  and t h e  A u s t r i a n  
M i n i s t r y  f o r  Sc ience and Research i n  Vienna. 
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DATA COMMUNICATION IN BULGARIA - 
THE TELECOMMUNICATION INFRASTRUCTURE AND 
RELEXANT ADMINISTRATIVE PROCEDURES 
K Arabadjian, P. Brakalova, I. Sebestye'n, 
E. Tasheva and T. Todorov 
0. INTRODUCTION 
In a small country with an open economy such as Bulgaria the poten- 
tial role of transborder data flows is enormous. In what follows the 
present and future data communication infrastructure of Bulgaria will be 
described and the relevant administrative procedures outlined. Special 
emphasis will be given to the present transborder data flow applications 
of the country, whch are characterized, in addition to the "classical" flow 
of data for civil aviation, information, news agencies' data, and meteoro- 
logical data networks, by an emerging data base production and service 
industry. 
1. STATE OF THE TELE AND DATA CO~1~,~51UNICATION NETWORX 
m BULGAR~A 
1.1 The Telephone and Telegraph Ne-twork 
A t  present the backbone of Bulgaria's data communication infras- 
tructure is its telephone network. According to [ I ]  in 1978 in Bulgaria 
there were 1,032,000 telephones in use, or in other terms the number of 
telephones per 100 inhabitants was 11.6; higher than in Hungary, Yugosla- 
via, or Turkey, but lower than in Czechoslovakia or Austria. The develop- 
ment of the telephone network has been especially rapid since World War 
11, and in particular during the last couple of years. Between 1970 and 
1978 for example, the number of telephones more than doubled (from 
473,000 to 1,032,000). The yearly development rate between 1977 and 
1978 was 8.4%, a relatively hgh figure international standards. 
By the end of 1982, there was still no public data communication net- 
work in service in Bulgaria. As will be described in what follows, however, 
in 1984-1985 the introduction of the public packet switching data com- 
munication network -called BULPAC -is planned. 
The present data communication users of the country use primarily 
switched or leased telephone lines. The characteristics of the lines are 
maintained according to the recommendations of CCITT. In Bulgaria, the 
Ministry of Telecommunications and the PTT guarantee - according to 
CCITT recommendations -the following speeds for data transmission: 
- for data transmission on leased telephone lines up to 9600 
bit/sec transmission speed; 
- for data transmission on public switched telephone lines speeds 
up to 1200 bit/sec; 
- for data transmission on leased and switched telegraph lines up 
to 50 bauds speed. 
1.2 Basic Principles for Building up the National Data Communication 
Network BUL;PAC [3] 
The Minis try of Telecommunications has been working on the project 
of a National Data Communication Network since 1975. Till the finaliza- 
tion and ratification of the relevant CCITT recommendations, the Ministry 
directed its main efforts towards extension of the existing telephone net- 
work so that it was able to carry low and medium speed data traffic. 
First, new normatives and methodology documents were prepared. 
Then modems, channel measuring devices and other basic equipment for 
data communications were developed and implemented. In addition, sys- 
tematic and complex measurements of the whole telecommunication net- 
work were carried out. As a result -as mentioned above -at  present the 
telephone network ensures data transmission up to a speed of 9600 bits 
per second. 
According to the new conception for the future Bulgarian public data 
communication network BULPAC, it is to be implemented according to 
the IS0 model for open system architecture. I t  will be built up containing 
several levels, the first three forming the so-called transmission subnet- 
work, which will entirely correspond to the CCITT X.25 interface, namely: 
- level 1: electrical and physical interface according to recom- 
mendation X.20 bis and X.21 bis (in a loaer - t e rm aspect accord- 
ing to X.20 and X.21); 
- level 2: X.25 L4.P-B and X.75 of CCITT; 
- level 3: X.25/3 and X.75 of CCITT. 
At the fourth, the so-called "transport" level of the network, the protocol 
must comply with the emerging international standards in this field. 
1.2.1 Basic Requirements and Design of the Data Communication 
Network BULPAC 
The BULPAC data communication network will be a public network 
accessible to both computer hosts and terminals, the latter operating in 
either synchronous or asynchronous mode. The switching nodes of the 
network have to support host and terminal access according to the CCITT 
"packet" protocol version issued in 1980 as well as user access according 
to the 3rd to 6th user classes of service (Recommendation X.1 of the 
CCITT) and operating in accordance with Recommendations X.3, X.28, and 
X.29 of the CCITT. 
For international connections, a separate switching host, likely in 
Sofia, will provide for the interaction with other national packet switching 
networks according to Recommendations X.75, X.121, X.100, X.87, X.96, 
X. 110, and X. 150 of the CCITT. 
Each of the seven switching node of BULPAC will be connected to 
three other nodes of the network in order to provide alternative routing 
(Figure 1). The system of packet routing will be adaptive, taking into 
account the criteria of shortest physical route, traffic load of the switch- 
ing node to wbch the packets are being routed while setting up a given 
virtual connection, and length of the outgoing queues at this node. 
DCSCC Host 
0 Diagnostic, Control. Statistic and Changing Module (DCSCM) 
Diagnostic, Control, Statistic and Charging Centre (DCSCC) 
N Network Node 
Figure 1. Functional structure of the diagnostic, control, statistic, and 
charging system of BULPAC network. 
The incoming subscriber's line capacity will be Prom 24 to 70 sub- 
scriber lines per node. The subscriber lines of the node will enable infor- 
mation interchange between users and network a t  the maximum user 
speed ol 9600 bits per second. If however baseband mod.ems are to be 
used over physical lines up to a distance shorter than 35 km, even higher 
speeds are possible. The information interchange of 64000 bits per 
second between the network nodes will be carried out over wide-band 
telephone channels structured in so-called carrier primary groups of 60- 
108 kHz. 
Each switching node will in addition perform the functions of a 
packet assembly/disassembly (PAD). The PAD module has to comply with 
Rec.X.28 and X.29; and its operational characteristics with the Rec.X.3 of 
the CCITT. 
Each switching node will have a local module for control, diagnostics, 
statistics, and charging. This module, however, has to be part of the 
overall system of control, &agnostics, statistics, and changing, which 
must perform: diagnostics and statistics of its own node's tralfic flows, as 
well as of those of the neighboring nodes; control and routing of 
incoming/outgoing user information flows; statistics of its users' requests 
for both established and unsuccessful connections; identification of both 
calling and called party; identification of the accessibility to the data 
communication network for a given user; permission for a given user to 
use optional facdities; billing of all established virtual connections; regu- 
lar connection with the so-called Diagnostics, Control, Statistics, and 
Charging Center (DCSCC) for information interchange. The functions of 
the network have to comprise the logical levels 1 to 4 of the IS0 model of 
open network architecture. 
The IjCSCC is to be connected to the other switching nodes of the 
network as a packet type remote host computer by means of dedicated 
permanent virtual channels (duplex operating a speed of 9600 bits per 
second). Functionally i t  must provide for: 
- the control and routing of network information flows on the 
basis of data received from the different nodal modules of con- 
trol, diagnostic s, and charging; 
- the centralized supervision and statistics of all the network 
parameters and grade of service, based on both data received 
from the nodal modules and its own; 
- regular (once in every 30 seconds) supervision through the nor- 
mal operation of all nodal modules of control; 
- the function of a network databank containing data for: number 
of users registered as network subscribers; facilities offered to 
each of them; number and composition of closed user groups; 
number and duration of faults in the network; network traffica- 
bility and traffic statistics, etc. 
1.2.2 Network Facilities 
The BULPAC data communication network will provide for the follow- 
ing services according to Recommendation X.2 of the CCITT: 
- switched virtual connection (VC) ; 
- permanent virtual channel (WC); 
- closed user group; 
- closed user group with incoming access; 
- closed user group with outgoing access; 
- possibility for a user to take part in up to three different closed 
user groups; 
- both calling and called party identification; 
- reverse charging; 
- priority in servicing the users at three levels; 
- circular transfer: 
- possibility of operation with a length of the packet information 
field of 16-32-64 octets; 
- possibility of requesting the network for a different window 
length a t  level 2 and level 3; 
- possibility of choosing the class of efficiency for a given virtual 
connection. 
With regard to the  implementation of BULPAC, it is planned to put 
the network in operation by 1965-1966 [3]. 
2. THE REUYANT ADMINISLXATIVE PROCEDURFS AND TARIFFS 
FOR DATA COMMUNICATION 
As mentioned earlier, the Ministry of Telecommunications laid down 
a number of so-called normative documents relating to data communica- 
tion on subjects such as: 
(a) the order of requesting and issuing licenses to Bulgarian and 
foreign data communication equipment manufacturers for 
delivery and connection of data transmission and teleprocessing 
equipment to the Bulgarian telecommunication network; 
(b) techniques for carrying out basic, operational, and diagnostic 
measurements of telegraph and telephone circuits for data 
transmission and modems operating at speeds up to 9600 
bit/sec; 
(c) the order of how to connect new subscribers to the telecommun- 
ication network; 
(d) tariffs for connection rights and utilization of data transmission 
communication circuits. 
2.1 Normative Rules on Request for Permission for Connection of 
Subscriber Equipment to the Bulgarian Communication Network 
for Data Transmission 
When a given piece of equipment has to be connected to a communi- 
cation circuit for digital information transmission, the subscriber has to 
apply to the Data Transmission Laboratory of the Bulgarian Ministry of 
Telecommunications (Address: Sofia 1000, 6, Gourko str., Bulgaria). The 
order for submission of the application and the granting of permission for 
the subscriber is :egulated by the document: "Rules  a n d  N o r n a t i v e s  for  
Connect ion of D a t a  Transmis s ion  Equzpment  t o  the  Domest ic  Telecom- 
m u n i c a t i o n  Network ,"  which was ratified as a second normative document 
by the Ministry of Telecommunications in 1973 and published (in Bul- 
garian) in the State Newspaper No. 31 from 17 April 1973. 
According to the regulations, to get permission for connection of a 
given device (computer, subscriber station, terminal concentrator, 
modem or other equipment) the manufacturer or the user of the device is 
obliged to submit to the Data Transmission Laboratory at the Ministry of 
Telecommunications two pieces of the equipment accompanied by a com- 
plete set of technical documentation. The Laboratory checks, according 
to the approved techniques, whether the technical parameters are in line 
with the appropriate CCITT recommendations. If the test results are posi- 
tive, the Laboratory issues permission to connect the type of equipment 
to the domestic telecommunication network for an unrestricted time 
period. The detailed description of the technical requirements for data 
transmission equipment and devices are contained in a document ratified 
in 1972, entitled " U n i f o r m  R e q u i r e m e n t s  f o r  Data  T r a n s m i s s i o n  Equ ip -  
m e n t "  issued by the Ministry of Telecommunication. Ths document is 
based on the appropriate CCITT recommendations for data transmission 
and is periodically updated and supplemented according to changes or 
new CCITT recommendations. 
2.2 Testing Techniques of Data Transmission Equipment and Circuits 
In 1974 the S c i e n t i f i c  I n s t i t u t e  f o r  R e s e a r c h  in T e l e c o m m u n i c a t i o n s  
in Sofia, Bulgaria developed a variety of relevant methodic normative 
documents: 
- "Techniques for telegraph and telephone (permanent and 
switched) circuit measurement for data transmission"; 
- "Techniques for measurement of signal conversion equipment, 
operating a t  9600 bit/sec speed"; 
- "Techniques for measurement of data transmission equipment". 
These documents have been approved by the Ministry of Telecom- 
munications as obligatory me thodic guidelines, according to whch opera- 
tional measurements of the communication circuits and the "Type" and 
"Check" measurements of the user devices are to be made. 
Regarding the results of the checked characteristics in the above 
document, the CCITT recommendations were fully taken into account. In 
determining the ways to connect the measuring sets to the HF multiplex 
equipment oP the telephone lines (and their adjustment), the specific 
characteristics of the Bulgarian multiplexing systems were considered. 
Other specific peculiarities of the structure and equipment of the Bul- 
garian communication telephone network are also considered, these have 
to be taken into account when performing the measurements, but they do 
not affect the qualitative parameters of the objects measured. 
According to these guidelines, a 3-year measurement of the domestic 
communication network was performed in order to check its ability for 
digital data transmission at different speeds. The following parameters 
were checked: reliability of transmission, telegraph distortion Pactor, 
pulse noise level, residual attenuation of the circuit, amplitude-frequency 
characteristics and characteristics of signal propagation group time, sta- 
bh ty  of the carrier frequency on the data transmission circuit, and the 
impact of the kind of the physical telephone route (cable, radio-relay and 
telephone) and the kind of HF multiplex system on the enumerated 
parameters. As a result of the tests, several measures have been adopted 
for improving the transmission quality in some sections of the Bulgarian 
telecommunication network. 
2.3 Permission and Tariffs of Connection and Utilization of the 
Telegraph and Telephone Circuits for Data Transmission 
The appropriate normative documents developed and applied by the 
Bulgarian Ministry of Telecommunications were ratified by the Council of 
Ministers (20 May 1972) and the Committee for Economic Coordination. 
These documents have been supplemented and corrected by an order of 
the Ministry of Telecommunications - Central Board on Prices, dated 26 
June 1979. 
According to these documents, the tariffs included in any data 
transmission equipment (computers, multiplexers, modems, terminals 
subscriber stations, terminal concentrators, etc.) are determined by the 
sum of several components. These components are given below: 
1. Services for supply of technical devices for connection, ins talla- 
tion, and control: 
These rates have to be considered during the phase of service 
initiation; they do not significantly influence the network 
charges in everyday operation. 
a) Item 11.64': for the investgation of the technical possibili- 
ties to install new data transmission equipment (DTE) 14.00 
lv. is to be paid. 
b) Item 11.65: for installation of a permanent (or temporary) 
DTE, the subscriber must pay: 
* The numbering of each tariff component here corresponds to the rrumbering of the norma- 
tive documents: "Data transmission network: Tariffs." 
- 20.00 leva for an installation within 40 m from a PABX 
or the communication station; 
- 5.00 leva for every additional 10 m (or  part of 10 m) 
above 40 m; 
- 6.00 leva when a telephone circuit is available for the 
DTE. 
c) Item 11.66: 45.00 leva have to be paid for measurement of 
data transmission equipment or correction modules which 
the data transmission subscriber wants to connect to the 
transmission network with the purpose of getting permis- 
sion for upgrading of that  connection. 
2. Monthly subscription rates for the use of the data transmission 
network: 
a) Item 11.67: subscription rate for the use of the communica- 
tion line, depending on its speed (see Table 1) 
b) Item 11.68: Telex network subscribers who operate equip- 
ment provided by the Ministry of Telecommunications tor 
increase of transmission reliability pay additionally every 
month -30.00 leva 
c) Item 11.69: For periodical utilization of the data transmis- 
sion circuit the subscriber pays: 
- for utilization up to 10 days -40% of the corresponding 
monthly charges; 
Table 1. Subscription rate for the use of the communication line. 
Operation speed of data transmission 
equipment in bit/sec 
Monthly charges 
in leva 
- for utilization withn 11-20 days - 70% of the 
corresponding monthly tariff; and 
- for utilization of more than 20 days monthly -the total 
monthly charge. 
d) Item 11.70: A monthly charges of 0.80 leva is envisaged for 
each 100 (or part of 100 m) for data transmission circuits 
beyond the "boundaries" of a given place, in order to imple- 
ment the so-called operational diagnostics and to guaran- 
tee that the quality of data transmission be not worse than 
that recommended by the CCITT. 
e) Item 11.71: No additional charge is required for utilization 
of switched telephone communication circuits for data 
transrnission 
f) Item 11.72 The minimal monthly tax for the right of data 
transrnission on the switched or permanent communication 
network should not be less than 120.00 leva. 
g) Item 11.74: If a few more subscribers are connected to a 
leased circuit, the first subscriber (leasing the circuit) pays 
the total tariff and all the rest - 1/12 of the total tariff. 
3. Rates for data transmission (see Table 2) [4]. 
Table 2. Rates for data transmission. 
4. Other charges 
a) Item 11.75: The subscriber will not pay the respective tariff 
sums during the period when he has handed over the line to 
the P T  for trouble shooting, provided the trouble lasts 
more than a day. In this case the monthly subscriber 
charge is reduced by 1/30 for each day. 
b) Item 11.77: For making test measurements of a piece of 
equipment (or device) for data transmission under labora- 
tory conditions, and in agreement with the requirements of 
so-called state standards or specialized norms, the sub- 
scriber must pay 150.00 leva. 
Zone 
(according 
to Item 11.71) 
Zone 
I. 
11. 
m. 
Line 
length 
k m  
0- 60 
60-160 
above 160 
Switched Lines 
(Item 11.71) 
leva/min 
Time of operation 
7-21 h 
0.20 
0.40 
0.50 
Leased Lines 
(Item 11.73) 
leva /month 
22-6 h 
0.15 
0.30 
0.40 
Price reduction for 
temporary use 
% 
Telephone 
1,300 
1,730 
2,160 
Telex 
325 
430 
540 
3 0 
days 
0 
10 
days 
60 
20 
days 
30 
c) Item 11.79: If the subscriber leases a modem owned by the 
ministry of Telecommunications, for each day of the 
modem utilization the subscriber will pay: 
- 3.00 lv for modem at  200/1200 bit/sec speed 
- 5.00 lv for modem at  2400 bit/sec speed 
- 6.00 lv for modem a t  4800 bit/sec speed 
- 8.00 lv for modem at  7200 bit/sec speed 
- 12.00 lv for modem at  9600 bit/sec speed 
- 25.00 lv for modem at  48000 bit/sec speed 
Payment for temporary usage is not allowed. 
There are also some other items of lesser importance included in the tar- 
iff  document, but these are not listed here. 
2.4 Administrative Organization of Operation of the Data 
Transmission Network 
To serve subcribers and equipment for data transmission, the Minis- 
t ry of Telecommunications introduced two types of Data Transmission 
Services (DTS); the so-called central DTS and the regional DTS. 
The data communication system will be operated by the Central Data 
Transmission Laboratory in Sofia and by the Regional Groups Ior opera- 
tional servicing of the data transmission circuits. Such regional groups 
have been formed since 1974 in each of the 27 regional communication 
administrations. They are obliged to  make everyday and periodical to 
ensure the data transmission circuits are in good condition, and also to 
provide free circuits when new subscriber DTEs have to be connected to 
the network. 
The competence of the Data Transmission Laboratory (towards 1980 
it will move to the central DTS) includes: processing of applications for 
"type" or check tests of the equipment and communication circuits; 
development of new DTEs; building up of international routes for data 
transmission; permanent and periodical servicing of the communication 
circuits offered to the subscribers for data transmission (Communication 
circuit plus data transmission equipment on the part of the communica- 
tion station). DTEs however are served by their manufacturers, only the 
communication part of DTEs being examined in the PTT Laboratory tests. 
3. TRANSBORDER DATA FLOW APPLICATIONS -PUBLIC DATA BASES 
IN BULGARIA 
There are a number of transborder data flow applications in daily use 
in Bulgaria, such as the dedicated computer network SITA to carry civil 
aviation information, the GTS network of the WMO to carry meteorological 
information, or the dedicated data network of the world leading news 
agencies. All these applications are discussed in other papers a t  length, 
e.g., in [5, 6, 7, and 81; therefore, in what follows only the service and use 
of public databases in Bulgaria will be described in a more detailed way 
PI .  
The central technical information and documentation body in Bul- 
garia, the Bulgarian National System for Scientific and Technical Informa- 
tion (NSSTI), was established during the 1960s. It was formed on three 
levels: with a central body - The Central Institute for Scientific and 
Technical Information (CISTI), in Sofia - on the first level; information 
branch offices on the second level; and local information groups or offices 
at  the institutes, plants, agricultural and industrial complexes, etc. on 
the third. Until 1976, only traditional methods of information activities 
were used in the NSSTI and also CISTI. During 174-1976, a so-called 
National Computer Center was established within CISTI by the integrated 
efforts of the Bulgarian government -in particular CISTI - and UNESCO. 
Its basic goals were to satisfy, to the possible greatest extent, the  users' 
requirements for scientific and technical information, to provide the 
necessary information for the advancement of science and technology in 
Bulgaria, to establish new ways and methods of providing and getting 
valuable and flexible information services. 
I t  is well known that  computerized information systems - basically 
databanks - are characterized by a great variety of their subject cover- 
age~  record structure, availability of information searching guides 
(languages) -such as Thesaury, controlled dictionaries and/or classifica- 
tion schemes, keywords, etc. - by the variety of working languages - 
English, French, German, Russian, etc. -and the hardware and software 
methods used in processing (i.e., availability of different apparatus and 
programming means). 
To satisfy all requirements while talnng into consideration the 
experience of the Information Centres abroad and the local conditions, 
the National Computer Centre was equipped with an IBM 370/135 com- 
puter working with the information retrieval program package STAIRS. 
The 
system VIDEO is used for the data input and both systems work under the 
control of the IBM program package CICS under OS/VS. The computer 
has a main storage of 512K, external disk storage of 1074 MB and a virtual 
storage of 3.5 MB. The computer is also furnished with an integral com- 
munication adapter for connecting eight remote terminal lines. At 
present, there are teen local terminals and ten remote terminals linked to 
the IBM 370/135. Five of the local terminals are used for data input and 
the rest  for information retrieval services. The local terminals are all 
placed in a central terminal room at  CISTI, the remote terminals, a t  other 
acting branch information bodies (i.e., such as at  the Bulgarian Academy 
of Sciences, at  the National Agrarian-Industrial Union, at the Medical 
Academy, a t  the Institute for Computer Techniques, etc.). 
With regard to computer equipment, both IBM and Bulgarian made 
hardware are used (Figure 2). To extend the external storage capacity of 
the system, 29 MByte Bulgarian ES 5061 disc drives were connected to the 
system. A Bulgarian ES 8401 multiplexer, running under the ESTEL 2.1 
system with different ES terminals was connected for data communica- 
tion purposes. 
To satisfy the information needs of Bulgaria, and to foster the 
development of science and technology in the country, the National Com- 
puter Information Centre runs the following databases: 
INSPEC, subject scope: physics, electrical and electronics 
engineering, computer science and control engineering. Time 
span: 1976 to present. File update: approximately 180,000 
documents per year. To assure a more effective information 
processing and user service, the database is split into three 
independent subsystems: INSPEC-A - physics, INSPEC-B - elec- 
trics and electronic engineering, and INSPEC-C -computer and 
control engineering. The above mentioned subsystems are 
,- - - - - - - - - - - - - - 
I 
IP A I F  A 
IBM 3525 P2 
Cardpunch Central Processing Unit 
IBM 3701136 
f 
IBM 3505 8 2  Main Storage 612 kB Console-Twr. Card Reader 
4-b MPX 
IBM 328612 IBM 328412 
IBM 3272 
Controller 
Tape Drive s - 4 
IBM 328413 
Local Terminals at CISTI 
Remote Terminals 
searched in both forselective Dissemination of Information (SDI) 
and retrospective (on-line) mode. 
- BIOSIS, subject coverage: biology and all related subjects such 
as botany, zoology, microbiology, pharmacology, plant-growing, 
and others. The magnetic tapes of BIOSIS have been processed 
in CISTI since 1978. File update: approximately 300,000 docu- 
ments per year. The system is used in both SDI and retrospec- 
tive (on-line) mode. 
- COMPENDEX: engineering (multidisciplinary). The main sub- 
jects of interest are mechanical engineering, pollution, civil 
engineering, architecture, environmental engineering, pollution, 
etc. Time span: from 1977 to present. File update: 90,000- 
100,000 documents per year. Users are serviced in both SDI and 
retrospective (on-line) mode. 
- AGRIS: international system relating to agriculture and food 
production. The magnetic tapes of AGRIS have been processed 
in CISTI since 1975. File update: approximately 100,000 docu- 
ments per year. The system is searched in both SDI and retros- 
pective (on-line) mode. 
- INIS: international system for peaceful applications of nuclear 
energy. Time span: 1976 to present. File update: approxi- 
mately 70,000 documents per year. The system is searched only 
in SDI mode, since retrospective searches are performed in an 
on-line regime by the International Atomic Agency in 
Through remote network connections it is possible to access this 
service from CISTI. 
MSIS-NIR: international specialized inform~tion system for 
research projects and dissertations in the CMEA countries. Sub- 
ject coverage: human sciences, basic sciences, applied sciences, 
aviation, medicine, economics, engineering, etc. Time span in 
CISTI: since 19'76. File update: approximately 25,000-30,000 
documents per year. The system is searched in both SDI and 
retrospective (on-line) mode. Source documents are available 
on microfilms. Language of database: Russian. 
- VINITI: automation and electronics. A database provided by 
VINITI in Moscow is run under t h s  service. Subject coverage of 
the database: automation control, computers, electronics, com- 
munications. Time span in CISTI: 1978 to present. Annual 
increase is about 35,000 documents per year, in total 200,000. 
The language of the database is Russian. The system is searched 
in both SDI and retrospective (on-line) mode. 
- VINITI: information. This database is the machine readable ver- 
sion of the "Referativny Journals" of VINITI. Magnetic tape 
entry in CISTI contains information start- from 1981 and the 
system is searched in both SDI and retrospective mode. The 
annual increase in number of documents is 5,000. 
- MEDIC (Meddorm): international bibliographical database in 
medicine of the CMEA countries. It has been in operation since 
1981. File update: 15,000-20,000 documents per year. The sys- 
tem is searched only in retrospective (on-line) mode. 
Besides the above mentioned sys tems, some Bulgarian databases are 
in service as well, such as: 
- HORIZONT: bibliographical-documental database with economic 
and industrial prognosis information. It is aimed for use by 
government agencies and indutrial managers. The yearly addi- 
tions of HORIZONT are 7,000-8,000 documents. The system is 
searched in both SDI and retrospective (on-line) mode. The 
language of the database is Bulgarian. 
- SYRENA: Bulgarian bibliographical database for Bulgarian and 
CMEA research projects and dissertations in all branches of sci- 
ence and technology. The yearly additions are 8,000 documents. 
It is searched only in retrospective (on-line) mode. 
- LIDA: Subject coverage: information on public computer infor- 
mation systems available worldwide. It is searched only in 
retrospective (on-line) mode. The language of the system is 
English. 
From these databases, HORIZONT, SYRENA, and also LlDA might be of 
international interest. 
The pblosophy behnd the processing of the computerized informa- 
tion systems and service of the users at  ClSTI is to aim to service data- 
bases in retrospective (on-line) and SDI mode. Because of the limited 
external storage of the computer, depending on the annual increase of 
the database, however, there is a limit for the time span on retrospective 
(on-line) searching. For example, BIOSIS has one year retrospective 
search time span, COMPENDEX, two years, AGRIS, INSPEC (A,B,C), three 
years, etc. For searching beyond these time limits, the off-line (batch) 
mode is used. The external storage capacity for simultaneous on-line 
search is about 300,000-400,000 documents, but the basic stock of all 
documents is well above 4,000,000. The service is performed according to 
a weekly timetable. In order to prevent the disc storage shortage prob- 
lem, each system is available for on-line mode search half a day per week. 
For the selective dissemination of information (SDI) the systems are 
searched only in off-line mode (batch) during the night. 
In 1982, approximately 8,000 profiles (queries) in SDI mode were reg- 
ularly searched. In on-line-retrospective mode, approximately 7,000 
queries were requested. 
The greatest number of profiles and retrospective queries have been 
performed for the Bulgarian Academy of Science, the Higher Education 
Institutes, the National Agrarian-Industrial Union, and the Ministry of 
Mechanical, Electrical and Electronics Engineering. 
The National Computerized Information Centre gives an opportunity 
t o  satisfy the needs for computerized information service of thousands of 
scientific workers and specialists easily and quickly. Moreover, the diffi- 
culty of a centralized information service lies in the great variety of sub- 
jects and thousands of users that have to be served by one information 
center, far from users and of their problems. Ths is the reason why the 
different information branch offices also cooperate in the joint work on 
servicing scientific and technical information. They help to identify the 
information interests of every customer. They form subject profiles, sub- 
mit their requests to the computerized information center, receive and 
disseminate the results, check for the completeness and relevancy of 
information, and provide copies of original sources to the users. In fact, 
they function as virtual connections between users and the computer 
center. 
The increasing demand for information by a growing user community 
calls for increased performance and improved computerized information 
service. To satisfy this growing demand is not an  easy task and it is 
worthwhile to list some of the present difficulties. 
First, as is well known, the number of databases offered on the world 
market is increasing rapidly. As a result, some of them are seemingly 
formed incidentally, others are not complete enough and quite often the 
information in databases is duplicated. Besides, databases most often 
represent only the national original sources completely, although they 
also include those that are difficult to access in their source format. For 
this reason searches have to be made in different databases, which makes 
information retrieval more expensive. 
Second, the central issue for usage of a computerized information 
systems is the language barrier. Many poliglot thezauri have appeared 
recently, for example, the TITUS system became popular, providing possi- 
bilities for four language services, but all t h s  is not enough concerning 
the end user. The question for machine translation stands open. 
Third, one of the greatest disadvantages of most databases is the dif- 
ficulty of accessing their primary sources; this decreases the effective- 
ness of their use a great deal. There are few information systems that 
are ready to provide microcopies of their original documents together 
with the magnetic tapes. 
Fourth, the databases, except those prepared by international organ- 
izations, are  mostly commercial products, and countries with limited 
financial resources like Bulgaria find it difficult to pay more and more to 
buy them or to use them abroad on network hosts (through remote 
access). The reality is is that  such countries lack the possibility to reach 
equivalent exchange with developed countries because of the smaller 
amount of their own information. 
Fifth, the commercial and also political aspects of database supply 
force many countries to create their own databases. In the end, as a 
result of their twofold or threefold input, the preparation of the input for 
the databases created is a t  lease twice as expensive as it could be. 
Sixth, the main purpose of the presently offered databases in Bul- 
garia is to satisfy the information needs of scientific workers and 
research scholars. There is, however, a great need for information by the 
industry. There is great interest especially in factographic information 
for the introduction of new products technologies and production. The 
existence of about 1,000 factographic databases is known worldwide, but 
only a few of them are of international interest and some of them are not 
accessible for all users. 
Thus, in spite of the achievements in the development of computer- 
ized information services, there are still many daily problems to be 
solved. 
In order to reply to the users' needs, as well as to speed up the 
processes of computerized information services, CISTI launched a 
number of activities in the  following directions: 
1. Expanding the range of the processed and serviced foreign data- 
bases in Bulgaria. This will be realized mainly in the near future 
through new databases received on magnetic tapes from VINITI, 
Moscow. There is an agreement between CISTI andVINITI for dis- 
tributed processing and servicing of the VINITI databases in an 
on-line mode between the two organizations. In other words, 
part of the databases created in VINITI will be serviced on-line at  
CISTI in Sofia. 
2. VINITI in Moscow and CISTI in Sofia are at present interlinked by 
a dedicated 600 bit/sec telecommunication line via the node of 
the Line of the A1 1 Union Scientific and Research Institute for 
Applied Computerized Systems (VNIIPAS) in Moscow. At present 
this line between CISTI and VNIIPAS is being upgraded to higher 
speeds and more logical channels. In 1980, successful experi- 
ments were carried out for the realization of terminal connec- 
tion between CISTI and VNIIPAS. Thus it was possible to access 
from CISTI through VNIIPAS 
- the International Atomic Agency in Vienna, 
- the All Union Institute for Scientific and Technical Informa- 
tion (VINITI) in Moscow, and 
- the Central Institute for Scientific, Techmcal and Economic 
Information in Prague (Figure 3). 
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At present the most frequently searched databases via the VNII- 
PAS node are INIS and AGRIS serviced by the International 
Atomic Agency in Vienna. Next year, CISTI expects to launch 
regular service with the Central Institute for Scientific, Techni- 
cal, and Economic I~formation in Prague and with VINITI in Mos- 
cow. 
Some experiments are also being carried out for information 
retrieval by foreign users in CISTI databases via VNIIPAS. In 
1982, mainly experimental access from VINITI and VNIIPAS was 
carried out. In 1983, it is also expected that through a new line 
between the Ludwig Boltzmam Institute in Vienna and CISTI, 
Austrian users would be served by CISTI. 
Computer connection between CISTI and IIASA in Laxenburg, 
Austria, will also be feasible on a regular basis in 1983. There 
will be two routes available to do t h s ,  first through the VNIIPAS 
node in Moscow, and the UTZ node in Prague, second through 
the Ludwig Boltzmam Institute and the Radio Austria node in 
Vienna. 
Experimental interconnection of CISTI and the computer net- 
work of the Hungarian Academy of Sciences will also be possible 
through the IIASA node. 
3. Increasing the possibilities of CISTI's Computerized Information 
Centre by new and more powerful computer hardware. 
4. Provision of conditions for mutual cooperation and integration 
of the efforts of the Peoples' Republic of Bulgaria and her neigh- 
boring Balkan countries to expand and improve the information 
services. T h s  effort will be greatly promoted by an ongoing 
UNESCO/UNDP supported regional project "Crossborder Compu- 
terized Data Exchange in Science and Technology." Within the 
framework of this project it is expected that information 
centers in Yugoslavia and perhaps from other Balkan countries 
will be  linked to the CISTI computer center .  
Data communication in Bulgaria is a t  the beginning of its potential. 
A t  present,  data transmission is carried out primarily through switched 
and leased telephone lines. A t  the  end of 1982 no separate digital data 
communication services were provided by the PTT. However, prepara- 
tions for the introduction of a nationwide public packet switched com- 
puter network (BULPAC) are being made, Introduction of t h s  new PTT 
service is expected around the middle of the 1980s. I t  is also expected 
that  a t  that time the present administrative procedures for data com- 
munication will change slightly. The present and future administrative 
procedures, however, are following the respective recommendations of 
the  CCITT as closely as possible. 
With regard to transborder da ta  flow applications, besides the  classi- 
cal de&cated data networks such as SITA, WMO-GTS, and news agencies 
network, one of the strongest applications in Bulgaria is database ser- 
vices. The organizational structure f or scientific-technical information in 
Bulgaria is centralized, the Central Institute for Scientific and Technical 
Information (CISTI) in Sofia playing a key role in providing both domestic 
and foreign services to Bulgarian users. CISTI itself operates its orvn 
database center in both on-line (retrospective searches) and batch (SDI 
searches) mode. The databases installed at the CISTI center are partly of 
foreign origin, from both East and West, but CISTI also operate some Bul- 
garian databases. Experiments for on-line access abroad from Bulgaria 
and access to the CISTI center by foreign users were successfully com- 
pleted and in the future the introduction of such services on a regular 
basis can be expected. 
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